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GENERAL  RESEARCH  COMMITTEE  CREATEO  IN  THE  BUREAU 

(Not  for  release) 


Memorandum  of  Chief  of  Bureau. 

Effective  at  once  there   is  created  a  research  committee 
on  scope  and  reports  of  highway  research  consisting  of  the  fol- 
LOWING: 


research  committee  will  review  prior  to  their  initiation  all 
research  projects  proposed  by  divisions  and  field  offices  of 
the  3ure au  carrying  on  research   including  the  agricultural 
engineering  division^  will  program  research  found  to  be  neces- 
sary, coordinate  and  determine  the  relative  importance  .of  the 
research  activities  of  all  divisions  and  field  offices,  and 
pass  upon  the  adequacy  &f  all  final  and  progress  reports  of 
research  submitted  for  publication  with  a  view  to  recommending 
final  approval  by  the  chief  of  bureau  . 

The  committee  will  give  consideration  immediately  to  the 
current  research  projects  with  a  view  to  recommending  to  the 
Chief  of  Bureau  the  continuance  or  discontinuance  of  such  proj- 
ects,   THOSE    TO   WHICH   PRIORITY   OF   EXECUTION    SHOULD   EE    GIVEN,  AND 
THOSE    IN    WHICH    THE    COOPERATION    OF    TWO    OR    MORE    DIVISIONS    OR  FIELD 
OFFICES     IS  DESIRABLE. 

All  division  chiefs  and  field  officers  of  the  Bureau  are 
requested  to  cooperate  fully  with  the  research  committee  in  the 
furtherance  of  its  duties  as  presented  above , 


J.  G.  McKay 
E.  F.  Kelley 
E.  W.  James 


H.  S.  Fairbank,  Chairman 


T*  W.  Allen 
S.  H.  McCrory 
C.  D.  Curtiss 


Subject  to  the  direction  of  the  Chief  of  Bureau,  the 


(Signed)      Thos.  H.  MacDonald, 


Chief  of  Bureau . 


December   L5,  1926 


-  2  - 

BUREAU  EXHIBIT  AT  THE  SESQU I CENTENN I AL  WINS  MEDAL  OF  HONOR 


In  a  memorandum  to  the  Chief  or  the  Bureau,   Dr.  C,  W. 
Warsurton,  Director  of  Extension  Work  of  the  Department,  advises 

THAT    THE    EXHIElT    OF    THE    3UREAU    AT    THE    SESQU 1 CENTENN I AL  InTER- 

n  at  i  dn al  exposition  was  awarded  a  medal  of  honor.    this  is  the 
highest  recognition  given  any  subdivision  of  the  department. 
Four  other  bureaus  and  the  Office  of  Exhibits  were  similarly 

RECOGNIZED.  DR  .  WaRBURTON'S  MEMORANDUM  TRANSMITTED  THE  FOLLOWING 
LETTER    FROM   THE    EXECUTIVE    JURY   OF  AWARDS; 


ph i ladelph  i  a , 
December   13,  1926. 

Dear  Admiral  Stickney: 

This   is  to  notify  you  that  the   International  Jury  of 
Awards  of  the  Sesqu i centenn i al   International  Exposition  has 
awarded  the  bureau  of  public  ro  ads ,  department  of  agriculture, 
a  Medal  of  Honor  for  historical  presentation  of  the  value  and 
service  of  gooc  roads  and  road  construction. 

Diplomas  of  Award  are  being  prepared  and  it  is  hoped 
to  have  them  ready  for  distribution  during  the  early  part  of 
the  coming  year. 

Very  truly  yours, 

(Signed)      S,  C.  Simms,  Secretary, 

Executive  Jury  of  Awards. 

Rear  Admiral  Herman  0.  Stickney, 

United  States  Commissioner, 

Sesqu i centenn i al   International  Exposition, 

Philadelphia,  Penna. 
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R.  E.  TON'S  WINS  FIRST  PRIZE   IN  SUPERHIGHWAY  CONTEST 

R.  E.  Toms,  District  Engineer  of  District  8  of  the  Bureau 
with  headquarters  at  montgomery,  alabama,  has  been  awarded  the  first 
pr ! ze  of  $1,000  for  the  most  practical  and  original  plan  for  the 
construction  of  superhighways   in  the  metropolitan  area  of  chicago. 
The  award  was  announced  at  the  annual  eanquet  of  the  American  Road 
Slmlders  Association  convention  at  Chicago  on  January   |2,  1927. 
The  second  prize  of  $300  was  given  to  William  E.  Howden  of  Edwards- 
ville,    Illinois,   and  the  third  prize  of  $200  went  to  Oral  B.  Dold, 
Ralph  Towers,  and  Lee  Vogt  of  Wheaton,  Illinois. 

The  contest  was  conducted  by  the  DuPage  County  and  Metro- 
politan Su:jERH  j  ghway  Association,   an  organization  composed  of 

PUE L I C-Sp I R  I  TEC    C  IT  i  ZENS    OF    DupAGE ,    COOK    AMD    KANE    COUNTIES,  WHO 
ARE    DESIROUS    OF    FURTHERING    THE    INTERESTS    OF    SUPERHIGHWAYS     IN  THE 
METROPOLITAN    AREA    AROUND  CHICAGO. 

THE    PLANS    SUBMITTED    IN    THE    CONTEST   WERE    JUDGED    BY    D.  H. 
BURNHAM,    pRES  .    CHICAGO    REGIONAL   Pl/s  NN  I  N  G    ASSOC  .'  AT  5  ON  j    HUSO   E  . 

Young,  Engr*,  Chicago  Planning  Commission:  Maj,  R.  r.  Kelker, 
Consulting  Engineer;  Maj ,  Geo.  A.  Quinlan,   Supt.  of  Highways  of 
Cook  County;  Clauce  Hanson,  Supt.  of  Higha'avs  of  Kane  County; 
E,   L.  Gates,  Supt.  of  Highways  of  DuPage  County;  and  G.  N.  Lamb, 
State  District  Engineer. 

General 

The  principal  idea  embodied  in  the  plan  submitted  ey  Mr. 
Toms   is  that  of  progressive  stage  construction  whereby  each  unit 
of  construction   in  any  stage  will  be  utilized  without  change  in 

ALL    SUCCEEDING    STAGES    OF   DEVELOPMENT.      Th I S    PRINCIPLE     IS  ALSO 

carried  out  with  respect  to  highway  grade  separations  and  ral  lffoao  - 
gpade  separations.     the  development  of  the  highway  through  the 
successive  stages   is   illustrated  by  the  accompanying  skltch  re- 
produced from  the  pr  i  ze-w i nn , ng  plans. 

Preliminary  Stage 

the  construction  of  a  single  traffic  unit  of  20-foot  road- 
way, on  one  sice  of  the  center  of  the  right  of  way,  in  a  location 
where  it  w'll  ee  utilized  in  succeeding  stages,  would  constitute 

THE  PRELIMINARY  STAGE  OF  CONSTRUCTION.  ThE  LOCATION  OF  THIS  UNIT 
HAS  BEEN  TAKEN  AS  NEAREST  FUTURE  SIDEWALK  CONSTRUCTION  IN  PREFER- 
ENCE TO  A  LOCATION  NEARER  THE  CENTER  OF  THE  RIGHT  OF  WAY  IN  ORDER 
TO    PROVIDE    EASIER    ACCESS    FROM    ADJACENT  PROPERTY. 


PRELIMINARY  STAGE 


^-NOTE  -SIDEWALKS 
TO  BE  CONSTRUCTED 
WHERE  NEEDED 


NOTE  GRAVEL  SHOULDERS 
TO  BE  CONSTRUCTED  WHERE 
NEEDED  FOR  PARKING 

'^L-  --+■"-- 
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FIRST  STAGE 
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200-FOOT  RIGHT  OF  WAY 


NOTE  -  GRAVEL  SHOULDERS 
TO  BE  CONSTRUCTED  WHERE 
NEEOETJ  FOR  PARKING 

APPROX. 


NOTE -SIOEWALKS  - 
TO  BE  CONSTRUCTED 
WHERE  NEEOED 


SECOND  STAGE 
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CONDUITS  FOR 
LIGHTING  AND  TELEPHONE 
TO  BE  CONSTRUCTED  AS  NEEDED 


HALE  SECTION 
FINAL  STAGE 

THINLY  BUILT  UP  RESIDENCE  DISTRICTS 


CONDUITS  FOR  LIGHTING 
AND  TELEPHONE  TO  BE 
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FINAL  STAGE 
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S'DEWALK 


PARKING  AND 
TRUCK  DELIVERY 


TRUCK 
TRAFFIC 


CONDUIT  FOR  LIGHTING 
AND  TELEPHONE  LINES 
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SPEED 
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FAST 
TRAFFIC 
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TRAFFIC 
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First  Stage 

The  second  traffic  unit  consisting  of  one  20-foot  roadway 
is   indicated  tc  be  constructed  on  the  opposite  side  of  the  center 
line  of  the  right  of  way  from  the  original  construct  ion  .  this 
f  lan   is  believed  to  be  setter  than  to  construct  the  second  traffic 
unit  of  20-foot  roadway  adjacent  to  the  first  unit  constructed  for 
the  reason  that  construction  on  the  opposite  side  of  the  center 
line  will  tend  to  encourage  property  development  equally  on  both 
sides  of  the  right  of  way   instead  of  on  one  side.     opinions  differ 
in  regard  to   the  traffic-carrying  capacity  of  two  separated  road- 
ways as  compared  with  the  capacity  of  a  roadway  equal  to  the  total 
width  of  the  separated  units.     the  plan  submitted  is  sufficiently 
flexible,   however,   to  permit  either  procedure. 

the  first  stage  of  sidewalk  construction  consisting  of  a 
5-foot  width  of  walk  adjacent  to  the  right-of-way  line   is  indi- 
cated for  construction   in  this  stage  at  such  points  as  may  be 
necessary . 

Planting   is  to  be  undertaken   in  this  stage  along  all 
sections  of  the   improvement  where  the  grading  operations  for 
work  on  successive  stages  will  not  damage  the  shrubs  or  trees, 
low  shrubbery  is   indicated  for  the  outline  of  the  center  parkway, 
while  shade  trees  would  be  used  in  the  planting  strips  adjacent 
to  the  sidewalks. 

Second  Stage 

For  ealanced  service  the  second  stage  of  improvement 
would  require  the  adcition  of  a  20-foot  roadway  on  each  side  of 

THE    CENTER    LINE    OF   THE    RIGHT    OF  WaY    ADJACENT    TO    THE  CONSTRUCTION 

cone   in  preceding  stages.     shoulders  of  ample  width  are  indicated 
for  parking  and  provision   is  made  for  gravel  shoulders   in  front 
of  all  residences  or  developed  sections  of  the  highway   in  order 
that  the  full  width  of  paving  construction  might  always  ee  avail- 
able for  traffic-carrying  purposes.     provision   is  also  made  in 
this  stage  for  the  extension  of  the  sidewalk  width  of  10  feet 
by  the  construction  of  a  second  unit  of  5-foot  walk   in  locations 
where  this  width   is  necessary. 

Public  utilities  would  be  added  during  this  stage  and  ex- 
tended  AS   PROPERTY   DEVELOPMENT  REQUIRED. 
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Final  Stage 

The  final  stage  of  the   improvement  contemplates  its 
location  through  a  closely  built  up  residential  section  or  a 
highly  developed  eusjness  district.     |n  the  closely  built 
up  residential  section  a  curb  and  gutter  has  been  added  and  the 
pavement  extended  in  order  to  provide  tor  parallel  parking  adjacent 
to  the  curb.     |n  the  highly  developed  business  districts  the  side- 
walk widths  have  ee  en  extended  to   15  feet,  a  curb  and  gutter  added, 
and  the  entire  width  between  curb  and  gutter  and  original  roadway 

PAVED.  ThIS  PROVIDES  A  PAVED  WIDTH  OF  |7-|/2  FEET  WHICH  WOULD  BE 
UTILIZED    FOR    DIAGONAL   PARKING   AND    FOR    TRUCK    DELIVERY.       Th I S  WIDTH 

woulc  permit  trucks  to  back  to  the  curb  for  loading  and  unloading 
without  obstructing  the  normal  flow  of  traffic  on  the  main  portion 
of  the  highway. 

Highway  grade  separation  would  be  accomplished  in  the 
final  stage  or    in  any  preceding  stage,   at  points  where  the  volume 
of  cross  traffic  would  endanger  the  traffic  on  the  superhighway 
or  materially  reduce   its  carrying  capacity  because  of  the  necessity 
for  stopping  traffic  to  permit  cross  traffic. 

Economic  Construction 

an  outstanding  feature  of  the  plan  submitted  is  its 
economic  construction;    nothlng  need  be  constructed  in  advance  of 
actual  needs  and  nothing  once  constructed  will  be  destroyed  or 

FAIL    TO    EE    UTILIZED    IN    THE    FINAL    IMPROVEMENT,      Th^RE    WOULD   BE  NO 

large   initial  financial  eurden  for  the  construction  of  a  finished 
project.     Construction  could  be  undertaken  as  funds  are  available 
and  traffic  needs  require.     the  principle  of  unit  construction  is 
employed  throughout.     sidewalks  are  constructed  .1 n  5  —foot  units. 
Roadways  are  constructed  in  20-foot  units.     Gravel  shoulders  are 
used  for  parking  and  only  give  way  to  the  construction  of  additional 
pavement  and  curb  and  gutter  where  development  justifies  this 
procedure.    Railroad  grade  separations  are  accomplished  by  unit 
construction  in  which  the  first  un  1  t  is  used  throughout  the  pre- 
liminary and  first  stage  of  the  superhighway  development.     at  no 
stage  in  the  proposed  development  would  capital  be  tied  up  in 
what  might  ee  considered  as  unproductive  investment.     at  no  stage 
of  its  progress  would  the  project  be  overbuilt. 
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Public  Uti lities 

Provision  is  made  for  sewers,  gas,  water,   and  conduits 
for  wiring  and  telephone  service.    these  utilities  are  located 
so  that  during  all  stages  of  development,  openings  for  service 
connections  and  repairs  can  be  made  without  tearing  up  any  portion 
of  the  pavement  originally  constructed.     this  condition  oetalns 
up  to  the  final  stage  of  development   in  business  districts  where, 
on  account  of  the  desirability  and  necessity  for  increased  side- 
walk width  and  space  for  parking  and  delivery  service,    it  would 
be  necessary  to  pave  directly  over  the  utilities.     |n  this 
latter  cage,  however,  openings  for  service  connections  and  repairs 
would  cause   inconvenience  only  to  parking  and  truck  delivery 
and  would  not  cause  any   interference  with  the  normal  movement 
of  traffic  on  the  main  body  of  the  highway. 

Highway  Grade  Separations 

The  highway  .grade  separation  is  a  detail  of  the  gene rau 
plan  which   is  essential  if  the  maximum  value   in  traffic  service 
is  to  be  received  from  the    investment  in  the  construction  of 
wide  highways.     the  purpose  of  the  superhighway  is  to  provide 
unexcelled  traffic  service.    this  can  ee  accomplished  only  by 
permitting  the  fewest  possible  obstacles  to  the  free  movement 

OF   TRAFFIC    OVER    THESE    WIDE    HIGHWAYS.       ThE    HIGHWAY    GRADE  SEPARATION 
PLAN    SUBMITTED    CONTEMPLATES    A    GRIDIRON    DEVELOPMENT    OF  APPROXI- 
MATELY  ONE    CITY    BLOCK    ON    EITHER    SIDE    OF   AND    PERPENDICULAR  TO 
A    HIGHWAY    GRADE    SEPARATION    STRUCTURE.       ThE   METHOD    OF  HANDLING 
TRAFFIC    ACROSS    THIS    HIGHWAY    GRADE    SEPARATION    STRUCTURE    WOULD  BE 
ALMOST    IDENTICAL   TO   THE    HANDLING   OF    TRAFFIC    AT    GRADE     IN  CITIES 
AT     INTERSECTIONS    WHERE    NO    TURNS    ARE    PERMITTED.       TRAFFIC  DESIRING 
TO    CROSS   THE    SUPERHIGHWAY   OR    TO    MAKE    A    LEFT    TURN   WOULD    BE  RE- 
QUIRED   TO    GO    AROUND    THE    BLOCK,     EUT     INSTEAD    OF  CROSSING   AT  GRADE 
WOULD  USE    THE    OVERHEAD    STRUCTURE.       |T     IS    A    SCHEME    WHICH     IS  UN- 
USUALLY   SIMPLE,    PRACTICAL,    AND     FLEXIBLE.       |TS    Fl RST    USE  WOULD 
UNDOUBTEDLY  BE    AT     INTERSECTIONS    WITH    SECTION-LINE   ROADS.  THERE 
ORDINARILY    IS    SOME    COMMUNITY    DEVELOPMENT    AT    THESE  LOCATIONS 
AND     IT    WOULD    EE    A  COMPARATIVELY    SIMPLE    MATTER    TO    DEVELOP  THE 
GRIDIRON   SYSTEM   WHICH   WOULD   BE   NECESSARY    IN    ORDER    TO  SEPARATE 
THE    HIGHWAY    GRADES.       THE    WIDTH    OF    THE    HIGHWAY    GRADE  SEPARATION 
STRUCTURE    WOULD    VaRY    AOCORD I NG   TO   THE    VOLUME    O 7  CROSS  TRAFFIC 
WHICH  WOULD   HAVE    TO   BE    ACCOMMODATED.       THE    WIDTH,  HOWEVER, 
SHOULD    NOT    OCCUPY   MORE    THAN    30  TO    40   PER    CENT    OF    THE  PAVEMENT 
WIDTH    OF   THE    CROSS    STREET    SO    AS    TO    PERMIT    STREET-LEVEL  ACCESS 
TO    STORES    AND    HOUSES    ON    THE    CROSS    STREETS,       FOR    ORDINARY  CROSS- 
INGS   A    20-FOOT    WIDTH    OF  ROADWAY    WOULD    PROEABLY   BE    ALL   THAT  WOULD 
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be  necessary.     | n  this  connection,   pro v  i  c  ion  should  also 
be  made  for  cantilever  sidewalks  and  stalrs  to  and  from  the 
ground  sidewalk  so  that  pedestrian  traffic,   as  well  as 
vehicular  traffic,  would  cross  the  superhighway  overhead. 
When  this    stage   is  reached,  there  would  ee  no  crossing  of  the 
superhighway  at  grade  and  the  two   inside  lanes  of  motor  traffic 
nearest  the  center  line  of  the  right  of  way  could  ee  utilized 
for  high-speed  traffic   in  which  the  mechanical  perfection  of 
the  vehicle  and  the  skill  of  the  driver  would  regulate  the 
Speed.     The  third  lane  would  ee  used  for  medium-speed  traffic, 

EOTH    AUTOMOBILES    AND    TRUCKS.       ThE    FOURTH    LANE    FOR    SLOW  TRUCK 

traffic.     Traffic  desiring  to  turn  to  the  right  off  of  the 
superhighway  would  first  maneuver   into  the  medium-speed  traffic 
lane,   thence  to  the  slow-truck  lane,   or    if  the  slow  TRUCK  i 

TRAFFIC    PERMITTED,     WOULD    CROSS    THE    TRUCK    LANE    FROM    THE    ME  D I UM— SPEE  D 
TRAFFIC    LANE    IN   TURNING    TO    THE    RIGHT.       ThE    SAFETY    FEATURE  OF 
SUCH    A    SCHEME    CAN    NOT    BE    OVEREMPHASIZED.       THE    LOCATION    OF    C^  DE- 
SEPARATION  -STR  UC  T  UR  E  S    WOULD    BE    DETERMINED    BY    THE    AMOUNT    OF  CROSS"* 
TRAFFIC.      WHEN   PROPERTY    ADJACENT    TO    THE    SUPERHIGHWAY    REACHES  A 
STAGE    OF    DEVELOPMENT    EXTENDING    FOR    SEVERAL    BLOCKS    ON    EITHER  SIDE, 
IT    MAY   BE    NECESSARY    TO    CONSTRUCT    HIGHWAY    GRADE    SEPARATIONS  EVERY 
SIXTEEN,    E  I  3HT  ,    OR    FOUR   ELOCKS.       ThE    SCHEME     IS    SUFFICIENTLY  FLEXIBLE 

so  that  structures  of  this  character  could  be  used  every  second  ' 
block   if  required  to  handle  the  traffic, 

Railroad  Grade  Separations 

The  principle  of  unit  construction  is  followed  through- 
out  THE    CONSTRUCTION   OF  RAILROAD   GRADE    SEPARATIONS.  EcONOMY 

in  first  cost   is  also  the  dominating  feature  as   it  would  be 
difficult  to  enlist  the  cooperation  of  the  railroad  companies 
in  the  construction  of  separations  of  much  greater  width  than 
would  be   immediately  necessary  to  provide  for  the  highway  traffic,. 
The  first  unit  of  the  grade  crossing  structure  would  provide 
for  a  single  plate-girder  span  of  approximately  65  feet  on 
concrete  open-end  bents  with  creosoted  timber  trestle  approaches. 

ThE     INITIAL    GRADE-SEPARATION    STRUCTURE    OF   THIS    SPAN    WILL  ACCOM- 
MODATE   TWO    20— FOOT    ROADWAYS    AND    EVENTUALLY   WOULD    BE    USED    AS  A 
UNIT    IN    THE    FINAL    GRADE -SE PAR AT  ION    STRUCTURE    WHEN   THE  ENTIRE 
200-FOOT    RIGHT    OF   WAY    IS    DEVELOPED   TO    ITS    FINAL   STAGE.  TRAFFIC 
UTILIZATION    OF   THIS    STRUCTURE    BY    THE    SECOND   20-FOOT    UNIT  OF 
CONSTRUCTION    LOCATED   ON    THE    OPPOSITE    SIDE   OF   THE    RI  GHT-OF-WaY 
OF   THE    SUPERHIGHWAY    WOULD    BE    ACCOMPLISHED   BY    INTRODUCING    A  JOG 
INTO    THE    ALIGNMENT     IN    THE    V  1  C  1 N  I  TY    OF   THE    UNDERPASS    SO   AS  TO 
UTILIZE    THE    UNDERPASS    OPENING.       CURVES    OF  400   TO    500-FOOT  RADIUS 
COULD    BE    UTILIZED    IN    MAKING    THIS    JOG.      WhEN    THE    CONSTRUCTION  OF 


T WO    ADDITIONAL    TRAFFIC    UNITS    OF   200-FOOT    ROADWAY  BECOMES 
NECESSARY,     A    DUPLICATION    OF    THE    FIRST    UNIT    OF   RAILROAD  GRADE 
SEPARATION    WOULD    BE    REQUIRED   ON    THE    OTHER    SIDE    OF    THE  CENTER- 
LINE    OF    THE    RIGHT    OF    WaY.       WhEN    TH  I  o     IS    ACCOMPl.  I  SHIED,  THE 
PAVEMENT    BORMlNG    THE    TWO    CURVES    OF   THE    JOG    WOULD    HAVE    TO  BE 
REMOVED. 

conclus ion 

The  plan  submitted  is  intensely  practical,  economically 
sound,   and  highly  flexible.     the  principle  of  progressive 
stage  construction  should  ee  particularly  appealing  to 
communities  which  dc  not  have  at  hand  sufficient  funds  to 
undertake  in  one  operation  the  construction  of  a  finished 
improvement  on  a  scale  to  which  the  modern  superhighway 
should  be  built. 


COOPERATIVE  RESEARCH  AGREEMENT  ON  SUBGRADE  SOILS 


On  November  3.    1926,   the  Bureau  entered  into  a  cooperative 
research  agreement  with  the  massachusetts   institute  of  technology 
which  had  for    it s  general  purpose  the  securing  and  development  of 
facts  and   information  which  may  advance  the  science  of  highway 
engineer  ing   in  regard  to  suegrades.     the   immediate  purpose  of  the 
agreement   is  to  study  the    influence  of  accidental  factors  upon 
the  results  of  the  standard  tests  for  subgrade   soils  and  to 
investigate  the  possibilities  for  improving  the  existing  testing 
methods.     The  work  op  the   Institute  will  be  confined  entirely  to 
the  laboratory  aspects  of  the  subgrade  problem. 
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REPORT  OF  THE  SUBCOMMITTEE  ON  MAINTENANCE  OF  THE  A.A.S.H.O. 

(Not   for  release) 

The  Subcommittee  on  Maintenance  or  the  American 
Association  or  State  Highway  Officials  submitted  an 

INTERESTING    REPORT    AT    THE    PlNEHURST,    NoRTH  Ca^OLINA, 
MEETING    OR    THE    ASSOCIATION    HELD    FROM    NqVEMBER    8    TO     |2,  I32S. 

The  report  was  tendered  to  the  Committee  on  Standards  after 
being  regularly  adopted  by  the  subcommittee.    the  committee 
on  Standards  will  review  the  report  and  make  recommendations 
to  the  Association  at  the  earliest  convenient  opportunity. 
The  report  was  signed  ey  the  chairman  of  the  subcommittee, 
Mr.  J,  T.  Donaghey,   State  highway  engineer  of  Wisconsin. 
The  subject  matter   is  of  particular  current   interest  since 
there  are  described  various  bituminous  treatments  for  main- 
taining   GRAVEL    SURFACES.      ThE    GROWING   TRAFFIC   COUPLED  WIT.. 

insufficient  funds  to  meet  the  demands  for  high-type  surfaces 
has  caused  a  decided  trend  toward  the  low-cost  surface  treat- 
ments  in  many  sections  of  the  country,   especially  in  the  v\est. 

The  Association  at   its  last  annual  meeting  outlined  the 

SCOPE    OF    WORK    FOR    THE    SUECOMM 1 TTEE    ON    Ma'NTENANCE    FOR     1323  AS 
FO  LLOWS : 

First:     Continue  to  study  methods  and  costs  of  maintaining 
gravel  surfaces  with  bituminous  surface  treatments. 

Second:     Continue  a  study  to   determine  the  best  specifi- 
cations   FOR    ASPHALT    AND   TAR    FILLERS    FOR    CONCRETE  PAVEMENT 

repair    in  various  sections  of  the  country. 

Third:     Study  practical  methods  and  designs  fo'  hatching 
concrete  surfaces. 

Fourth:     Continue  the  study  of  snow— removal  equipment. 

Fifth:     Continue  the  study  of  determining  if  possible 
the  units  of  comparative  wear   in  order  to  show  maintenance 
costs  for  such  units  on  various  representative  roads  of 
d i  ffe  rent  ty^es . 

Subject  No.   I.   -  The  study  of  methods  and  costs  of 
maintaining  gravel  surfaces  with  bituminous  surface  treatments. 
The  necessity  for  protecting  gravel  surfaces  by  surface  treat- 
ments was  discussed  at  length  at  the    1925  meeting,   and   it  was 
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found  that  when  traffic  reaches  an  average  of  400  or  more 
vehicles  per  day  some  form  of  surface  treatment   !s  necessary 
for  the   following  reasons: 

(a)  Conservation  of  materials, 

(b)  Safety  and  comfort  by  eliminating  the 
dust  nu i sanoe . 

( c  )    Economy „ 

Several  States  reported  on  methods  and  results  obtained 
previous  to  the   1925  meeting  and  these  were  briefly  OUTLiNED 

IN    LAST    YEAR'S    REPORT.       Qu 1 TE    A    NUMBER   C*    THE    OTHER  STATES 
HAVE    FOUND     IT    NECESSARY    TO    SURFACE -TR E AT    THEIR    GRAVEL  ROADS 
DUE    TO   THE     INCREASE     IN    TRAFFIC,    AND    SOME    NEW   METHODS  HAVE 
E  E  EN    DEVISED   WHICH    GIVE    PROMISE    OF    SOLVING    THE    GRAVEL  ROAD 
PROBLEM  c 

Methods:     A  new  method  which  was  not  reported  on  last 

YEAR    AND    WHICH    HAS    BEEN    USED    BY    Oh i 0    DURING    THE    PAST  THREE 

years   is  as  follows: 

The  first  treatment  of  light  tar   is  applied  at  about 
i  00  degrees  f.  ,  more  or  less,  after  the  surface  h as  been 
swept  clean  of  dust.     *]*h!s   is  allowed  to  penetrate  the 
surfacing  for  a  period  of  two  to  six  hours,  when  a  covering 
of  clean,  coarse,   sand  or  stone  ch  i  ps   is  applied  at  the 
rate  of  50  to  65  pounds  per  gallon  of  tar  used.     this  treat- 
ment  is  allowed  to  stand  under  traffic  for  one  season,  after 
which  a  treatment  of  hot  asphalt  is  admin istered.     to  accomplish 
this  the  surface   is  swept  clean  and  then,  with  the  use  of  a 
pressure  distributor,   the  asphalt   is  applied  at  the  rate  of 
about  one -fourth  gallon  per  square  yard,     th ! s   is  followed 
immediately  with  a  covering  of  stone  chips  varying  in  size 
from  one-quarter   inch  to  three-quarters  inch  or  even  to  one 
inch.     This  covering   is  applied  at  the  rate  of  about  25  pounds 
per  square  yard  and  a  5-ton  roller   is  used  to  thoroughly  imbed 
the  crushed  stone   in  the  bituminous  material.     under  the 
rolling  operations  the  crushed  stone   is  forced  into  the  bitumen 
and  a  solid  mat  is  fo  rm  ed  „     d(jr  1  ng  the  first  season  this  treat- 
ment presents  a  rather  rough  looking  surface  but   it  gradually 
irons  out  under  traffic  and  turns  dark  as  time  goes  on.  some 
treatments  of  this  kind  have  been  down  for  three  years  and 
are  giving  very  excellent  results,  and  it   is  believed  that, 
with  an  additional  light  application  of  bitumen  every  second 
year,  this  type  of  road  can  be  maintained  almost  indefinitely 
for  medium  traffic. 
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Marylanc,  as  well  as  some  of  the  other  States,  has 
been  using  a  light  tap  for  eot  h  the   flrst  and  second 
applications  and  the  results  os  t  a  i n  ed  have  been  most  satis- 
FACTORY . 

The  State  of  North  Carolina  has  used  with  success 
substantially  the  same  method  as  above  outlined.     they  have 
also  had  excellent  results  from  the  follow ! ng  methods:  a 
prime  coat  of  0.25  of  a  gallon  of  light  tar  (tc-!)_l/  per 
square  yard  is  applied,  which  should  ee  allowed  not  less 
than  36  hours   for  penetration.     a  second  treatment  of  cut- 
back asphalt  (ao-2  and  ac-3 )  of  about  0.30  of  a  gallon 
per  square  yard   is  then  applied,   which   is   covered  with  25 
to  30  pounds  of  coarse  sand  c     as  soon  as  possible  a  broom 
drag  pulled  ey  a  light  truck   is  run  over  the  surface  to 
evenly  distr  !  5  u  t  e  the   sand  and   fill   in  the  low  places,  thus 
insuring  a  better  riding  surface.     the  cost  of  this  method 
will  vary  from  approximately  $750.00  to  $1,000.00  per  mile 
ok   16-foot  width  and  exclusive  of  surface  preparation. 

Several  States  have  used  the  mixing  or   "mulch  method." 
In   this   method   the  bitumen    is  THOROUGHLY  MiXED    IN   THE  TOi=> 

LAYER  OF  LOOSE  GRAVEL  BY  THE  USE  OF  A  BLADE  GRADER.  ABOUT 
TWO-THIRDS    OF    A    GALLON    PER    SQUARE    YARD    OF    LIGHT    TAR    (TO" I  ) 

IS    USED    IN    TWO    SEPARATE    APPLICATIONS  OF    ABOUT    ONE -THIRD 
GALLON    EACH,      THE    FiRST    APPLICATION     IS    dLACED    ON    THE  SURFACE 
GRAVEL    AND    ALLOWED   TO    PENETRATE    FOR    AN    HOUR    OR    TWO.  THE 
BLADE    GRADE  R   THEN    PUSHES    THE    TOP     INCH    OF    MATERIAL    TOWARD  THE 
CENTER    OF    THE    ROAD    AND    THE    SECOND    APPLICATION     IS    APPLIED  ON 
THE    NEW    GRADE.       THE    MATERIAL    IS    THEN    MOVED    BACK    OVER  THE 
SECOND    APPLICATION    AND    THE    OTHER    HALF    O F    THE     ROAD    IS  TREATED 

IN    THE     SAME    MANNER,    AFTER    WHICH    A    THOROUGH    MIXING    OF  THE 
ENTIRE    SURFACE     !S    EFFECTED    BY    THE    USE    OF  THE    BLADE  GRADER. 

|N    THIS    TREATMENT    A    E  iTUWi  NOUS    TOP   OF    ABOUT     |-|/2    TO    2  INCHES 

IS    OBTAINED,    MAKING    A    VERY    DURABLE    TO=    FOR    A    GRAVEL  SURFACE. 

ThE    MATTER    OF    SALVAGING    OLD    GRAVEL    SURFACES    MAY  NOT 
PROPERLY    COME    WITHIN    THE     SCOPE    OF    SUBJECTS    ASSIGNED    TO  THIS 
SUE  COMMITTEE »      BUT    IT     IS    THOUGHT    TO    BE    SUFFICIENTLY    ALLIED  TO 
THE    STUDY    OF    SURFACE -TREAT  I NG    GRAVEL    ROADS    AND  CERTAINLY 
PERTINENT    ENOUGH    TO    JUSTIFY    I T  S    EElNG   MENTIONED    IN    THIS  REPORT. 

\J  These  bituminous  designations  are  those  prescribed  ey  the 
American  Society  for  Testing  Materials. 
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Some  States  are  salvaging  old  macadam  and  gravel  surfaces  by 

EUILDING    A    BITUMINOUS    TOP    OF    ABOUT    2     INCHES     IN    THICKNESS.      T hE 

road  must  have  a  firm  ease   free  from  sand  pockets  and  soft 
places.     Crushed  stone  or  gravel  ranging   in   size  from   1/2  inch 
to    1-1/2  or  2   inches*  is  deposited  on  the  road  and  spread  to  the 
desired  de=>th  with  a  grader  or  planer.     a  5-ton  roller  is  then 

USED    TO    EFFECT    A    MECHANICAL    BOND    IN    THE    TO=    COURSE.       CaRE    SHOULD  EE 

taken  not  to  roll  the  stone  too  much  as  this  may  destroy  the  eond. 
bl-tumen  is  then  applied  at  the  rate  of  3/4  gallon  per  square  yard 
by  a  pressure  distributor.     the  surface   is  then  rolled  again. 
One-half   inch  screenings  are  then  applied  and  rolled   in  to  fill 

THE    SURFACE    VOIDS.       ThE    ROaD    IS    THEN    THROWN    0  PEN    TO  TRAFFIC. 

Sueject  No.  2.  -  Continuance  of  study  to  determine  the 
best  specifications  for  asphalt  and  tar  fillers  for  concrete 
pavement  repair  in  various  sections  of  the  country. 

A  canvass  of  the  several  States  shows  that  op i n i ores >are 
aeout  equally  divided  as  to  the  merits  of  tars  and  asphalts  for 
crack  fillers.     Both  are  extensively  used  with  varying  results. 

The  Pennsylvania  Department  of  Highways  is  using  as  a 
filler  for  concrete  pavement  repair,  asphaltic  cement  impregnated 

WITH    MINERAL  P'LLER,      ThE    PENETRATION    RANGES    FROM   85    TO     I  I  0. 

Indiana  has  been  using  emulsified  asphalt  ( AE- I )  with  success. 
It   is  applied  cold  and  seems  to  stay   in  cracks  very  well. 
Connecticut  uses  asphalt  cold-patch  mixed  with  sand,  with  16 
to   18  gallons  of  asphalt  to  one  cubic  yard  of  sand.  Expansion- 
joint  material  has  been  used  in  some  cases  but  this   is  not  entirely 
practical. 

Many  States  report  experiments  in  progress,  with  the  possi- 
bility of  reporting  results  at  next  year's  meeting.     No  definite 
recommendation  can  ee  made  at  this  time  from  the  information  at 

HAND. 

Subject  No.  3.  -  A  study  of  practical  methods  and  designs 
for  patching  concrete  surfaces. 

Each  year  brings  a  larger  number  of  failures: in  old 

CONCRETE  SURFACES.  ThE  MAINTENANCE  AND  REPAIR  OF  THESE  ARE  OF 
PRIME  IMPORTANCE  INASMUCH  AS  THIS  ^AVEMENT  IS  USUALLY  FOUND  ON 
THE    MOST    HEAVILY    TRAVELLED    HIGHWAYS.       COMMON    FAILURES    ARE  I 

(i) 

Breaking  of  corners;     (2)  sinking  or  heaving  of  slabs;     (3)  holes 
and  depressions:     (4)  cracks;  and  (5)  disintegration. 
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In  the  repair  of  broken  corners,  opinion  seems  to 
ee  generally  agreed  on  the  following  method:     first,  remove 

BROKEN    PARTS.       ThEN    EXCAVATE    SUBGR  ADE    FOR    A    DISTANCE    AND  DEPTH 
OF    AEOUT    8     INCHES    UNDER    THE    OLD    SLAu    AND    ADJACENT    TO    THE  EDGE 
OF    THE    PAVEMENT.       ThE    EDGE    OF    THE    BREAK    SHOULD    EE    CHISELED  AND 

then  thoroughly  wetted.    a  rich  concrete  mix  should  then  be 
placed,  using  a  qu i ck  —harden ! ng  cement  to  reduce  the  setting 
time.     Many  States  are  using  5  or  6  per  cent  ey  weight  of 
calcium  chloride  as  an  admixture  with  portland  cement  for  this 
ty~e  of  work  an  d  w  i  th  excellent  results.     experience  has  shown 
that  th  is  will  give  a  very  good  patch  and  that  the  road  may  be 

OPENED    IN    TWO   OR    THREE    DAYS ,      WhERE    A    EITUMlNOUS    PATCH     IS  PLACED, 

COARSE    STONE    SHOULD   EE    USED     IN    THE    EASE    AND   THEN    TOPPEO    OFF  WITH 

THE    SMALLER    SIZE.      CaRE    MUST    BE   EXERCISED   NOT    TO    USE    TOO  MUCH 

ElTUMEN    AS   THE    PATCH    WILL    SHOVE    OR    WRINKLE.       In    THE    CASE  OF 

SUNKEN    OR    HEAVED    SLABS,    THE    REMEDY    SHOULD    NOT    BE    APPLIED  TOO 

SOON,    AS    IT   MAY    EE    FOUND   THAT    FURTHER    HEAVING   OR    SETTLEMENT  MAY 

TAKE    PLACE.       In    THIS    CASE    A    TEMPORARY   BITUMINOUS    PATCH    SHOULD  BE 

PLACED    UNTIL   MOVEMENT    OF    SLAB     IS    COMPLETED.       ThE  DISTORTED 

SECTION    SHOULD   THEN    BE    REMOVED    AND    A    NEW    PIECE    LAID  ACCORDING 

TO    THE    METHOD    DE  SCR  I  EE  D    ABOVE.       FOR    SLIGHT    OFFSETS    A    TH I N  BITUMINOUS 

PATCH   WILL  WORK    VERY  WELL.      WhEN   HOLES    AND    DEPRESSIONS   ARE  SHALLOW, 

a  eitumlnous  patch   is  preferable  to  a  cement  patch. 

Some  of  the  States  have  used  cement  guns  to  fill  cracks 
with  grout.    Experiments  are  too  recent  to  make  any  statement 
as  to  results. 

In  many  cases  where  the  surface  of  a  concrete  ROAD 
is  badly  worn  and  disintegrated  a  new  wearing  top  must  be  placed . 
Experience  shows  that  both  cement  concrete  and  eituminous  materials 

HAVE    BEEN    USED   WITH    GOOD    RESULTS.       If    AN    OLD    ROAD    IS  RESURFACED 

with  concrete  the  new  layer  should  not  ee  less  than  4  inches 
thick.     Expansion  joints  should  ee  provided  at  points  coinciding 

WITH    THOSE    EXISTING    ON    THE    OLD    ROAD.       If    BITUMINOUS    TOPS  ARE 
TO    EE    USED   ON    OLD,    ROUGH    CONCRETE    ROADS    SOME    KIND   OF  EQUALIZER 
THAT    CAN    BE    USED    IN   SHALLOW   DEPRESSIONS    MUST    BE    DEVISED.       Th I S 
MATERIAL   MUST    BE    OF   SUCH    A   NATURE    THAT     IT    CAN    BE    FEATHERED  OUT 
AND    IT  MUST    BE    UN  YIELDING    WHEN    IN  PLACE. 

Sueject  No.  4.  -  Continuing  the  study  of  snow-removal 

EQUIPMENT.       ThE    GENERAL    CONCENSUS    OF   OPINION     IS    THAT    THE  DEMAND 
FOR    THROUGH    HIGHWAY    SERVICE    FOR   WINTER    MONTHS    IS    GROWING  RAPIDLY 
AND    THAT    BEFORE    LONG    A    SYSTEMATIC    SNOW-REMOVAL    PROGRAM   MUST  BE 
INSTITUTED    EY    PRACTICALLY    ALL   STATES    IN    THE    SNOW    BELT     IF  THEY 
ARE    TO   RENDER    365-DAY    SERVICE    TO    THE    USER    OF    THE    HIGHWAY.       It  IS 
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FELT    THAT    A    BIG    PART    OF    THE    SNOW    PROBLEM    IS    NOW    DRIFT  PRE- 
VENTION,      It    IS    PRACTICALLY    AGREED    THAT    A  SNOW-REMOVAL 

organization  must  ee  quick  acting  and  free  from  departmental 
red  tape   if  it   i s  to  function  efflciently.  snow-removal 
equipment  must  be   in  the  main  fast  moving  and  inexpensive 
and  with   it  there  must  ee  utilized  other  highway  equipment 
which  may  be  used  for  other  highway  purposes. 

There  is  not  much  to  report  on  new  equipment  since 
last  year's  report.     for  ordinary  snow  removal  most  of  the 
States  are  now  using  trucks  equipped  with  single -blade  or 

LIGHT-WEIGHT    V-PLOWS .       In    SOME   CASES   THESE    ARE  SUPPLEMENTED 

with  wings  which  are  used  to  spread  the  snow.     for  drifts  up 
to  3  or  4  feet,   the  caterpillar  tractor  with  heavy  v-plow 
is  used.     for  exceptionally  heavy  work  the  caterpillar  v-plow 
with  rotary  attachment   is  used. 

a  great  part  of  the  work  is  in  snow  of  ordinary  depth 
and  for  this  purpose  the  truck  equipped  with  push-plows  seems 
to  be  the  most  efficient  and  speedy.     pow e r  -gr aders  are  being 
used  with  success  for  ordinary  snow  falls „     special  equipment 
must  ee  used   in  mountainous  districts. 

Briefly,  the  following  practices  will  help  to  solve  the 
snow  problem: 

\ «    Remove  the  cause  of  drifting  by  proper  location  of 
the  road  and  by  elevating  the  grade. 

2.  Prevent  drifting  ey  erecting  snow  fences  and  by 
removing  or  relocating  existing  hedges,  walls,  brush, 

ETC  . 

3.  Remove  the  snow  by  light  fast-moving  equipment  as 
soon  as  i.t  falls. 

4.  Open  drifts  with  heavy  equipment. 

Sueject  No.  5.  -  Continuing  the  study  to  determine  if 
possible  the  units  of  comparative  wear  !n  order  to  show  maintenance 
costs  for  such  units  on  various  representative  roads  of  different 

TYPES . 

Unfortunately,  this  subject  involves  many  details  which 
are  often  difficult  to  work  out  to  a  point  where  the  figures 
as  obtained  are  representative.     |t  is  believed  that,    in  order 
to  get  the  comparative  wear  on  different  types  of  roads,  several 


I 
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ITEMS   SHOULD    BE   CONSIDERED:       (|)   Ty=>E   AND   AMOUNT   OF  TRAFFIC? 
(2)    QUANTITIES    OF   RE»AlR  MATER  i  A  L    USED    IN    PATCHING  SURFAClNGS, 
WHETHER   THEY    BE    BITUMINOUS,    CONCRETE,    OR    GRAVEL (3)  GALLONS 
OF    BITUMEN    USED     IN    FILLING    CRACKS*,     (4)    SQUARE    YARDAGE    OF  PATCHES 
AS   COMPARED   TO    THE    AREA   OF   ORIGINAL    SURFACE",    AND    (5)   DEPTH  OF 
MATERIALS    ADDED   ON    GRAVEL   AND   STONE  ROADS. 

The   ABOVE   NAMED    ITEMS   WILL    FURNISH   A   MEASURE   OF  WEAR  ON 

the  road  provided  an  accurate  account   is  kept  over  a  definite 
period  of  the  areas  of  the  surfaces  re  pa !  red  and  quantities  of 
materials  used  in  patching.    some  very  interesting  statistics 
have  been  kept  on  the  amount  of  gravel  used  on  various  untreated 

GRAVEL-SURFACED   ROADS    IN   THE   STATE   OF    InDIANA  OVER    A   PERIOD  OF 

three  year's »    These  statistics  have  eeen  worked  up  from  three 
individual  sources  and  the  amount  of  gravel  used  was  tabulated 
for  the  various  sections  of  road  over  the  three-year  period, 
the  traffic  over  the  highways  was  taken  into  consideration. 
The  figures  show  that  an  average  of  0.289  cubic  yards  of  gravel 
per  mile  were  worn  away  each  year  ey  an  average  daily  traffic 
of  one  vehicle  or  that  0.00079  cubic  yards  of  gravel  were  worn 
away  by  each  vehicle -mile  of  traffic  over  an  ordinary  gravel 
road,  or  0r79  cubic  yards  per  mile  per  i  00  vehicles  per  day. 
The  figures  further  show  that  the  amount  of  gravel  lost  is 
directly  proportional  to  the  amount  of  traffic.     a  more  complete 
report  of  the   indiana  experiment  is  contained  in  the   1926  main- 
tenance report  of  the  h  j  ghway  research  board. 

The  various  State  departments  have  been  so  occupied  with 
the  actual  maintenancs  and  construction  of  their  highways  that 

VERY   LITTLE   THOUGHT  HAS    BE  EN    GIVEN   TO   THE    SUBJECT.      HqWEVER,  IT 

IS    BELIEVED    THAT    THE    T  J  ME    WILL  SOON    COME    WHEN   THE  MAINTENANCE 

COSTS   AND  THE    UNITS   OF  WEAR   ON  DIFFERENT    TYPES   OF   ROAD   MUST  BE 

GIVEN    CONSIDERABLE    ATTENTION.  It    IS   RECOMMENDED   THAT  FURTHER 

STUDY  BE    MADE    OF   THIS   PHASE    OF  THE    WORK    AND   THAT    EACH   STATE  BE 

URGED   TO    KEEP   ACCURATE    DATA   TO  THE    END   THAT    A  COMPREHENSIVE 

REPORT    MAY   EE    MADE    AT    THE     1927  MEETING. 

|T    IS   RECOMMENDED   THAT    THIS    COMMITTEE    CONTINUE     ITS  STUDY 
OF   ALL   OF    THE   ABOVE    SUBJECTS   AND    BE    PREPARED   TO    REPORT  FURTHER 
ON    THEM   AT   THE     1927   MEETING   OF  THIS  ASSOCIATION. 
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ROCK  ASPHALT  PAVEMENTS 
Contributed  ey  the  Division  of  Design. 

rock  asphalt  has  been  used  for  many  years  in  both 
Europe  and  America  for  the   surfacing  of  city  streets,  and 
in  recent  decades  this  type  of  pavement  has  been  used 
quite  extensively  for  rural  roads.    because  the  supply  is 
limited  to  a  relatively  small  area  of  the  country,   it  is 
believed  that  a  brief  description  of  the  character  and 
use  of  the  material,  will  be  of  interest  especially  in 
those  localities  where  it  )s  unknown. 

the  principal  sources  of  supply  which  have  been 
developed  on  a  commercial  scale  in  this  country  are  located 
in  Kentucky,  Texas,  Oklahoma,  California,  and  Alabama,  and 
the  use  has  been  restricted  largely  to  these  and  neighboring 
States.     This   is  due  to  the  fact  that  the  entire  sulk  of  the 
surfacing  course  must  be  shipped  from  the  mine,  which  proves 
to  be  a  great  disadvantage   in  competition  with  types  using 
local  sources  of  aggregate. 

The  rock  asphalts  from  various  quarries  differ  widely 
in  mineral  content  and  in  the  amount  and  character  of  the 
asphalt  ic  binder..    for  this  reason  the  methods  of  use  are  not 

UN  I  FOR  M  . 

In  various  other  States  there  are  known  to  be  great 
deposits  of  asphalt ic  rock,  but  each  quarry  product  requires 
experimental  sections  and  the  test  of  time  and  traffic  before 
it  can  be  adopted  with  assurance  of  its  value. 

Kentucky  Rock  Asphalt 

The  best  known  Kentucky  rock  asphalt  is  mined  near 
Bowling  Green,    The  mines  are  located  on  the  Green  River,  a 

NAVIGABLE    STREAM  AND   A   TRIBUTARY  OF   THE    OHIO    RlVER.      By  REASON 
OF    ITS   FAVORABLE   LOCATION   WITH    RESPECT    TO    WATER  TRANSPORTATION 
AS   WELL    AS   RAIL   THE  MATERIAL  HAS    QUITE    AN    EXTENDED    USE  IN 
NEIGHBORING   STATES   AND    IS    FREQUENTLY   USED    IN    DISTANT  StATES. 

The  rock  asphalt  deposits  consist  of  sandstone  in 

NEARLY    HORIZONTAL  BEDS    AND    IMPREGNATED  WITH    ASPHALT.  Th^ 
IMPREGNATION    IS   SOMEWHAT    IRREGULAR,    THE    UPPER   BEDS    BEING  LEAN 
AND   THE   LOWER   BEOS   RICH    IN. ASPHALT,    BUT   AS   THE    LEAN    AND  RICH 


? . . 
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ROCKS  ARE  SORTED  AND  COMEJNED  WHEN  THE  ROCK  IS  CRUSHED  AND 
GROUND,  THE  ASPHALTlC  CONTENT  OF  THE  COMMERCIAL  PRODUCT  IS 
FAIRLY    UNIFORM.      AfTER    GRINDING,     THE    MATERIAL     IS    USED  FOR 

surfacing    in  a  manner  similar  to  other  mixed  asphalt  pave- 
ments except  that   it   is  laid  cold. 

The  composition  of  the  ground  sandstone  rock  generally 

RESEMBLES   THAT    OF  A    SHEET    ASPHALT    PAV  I N  G  MIXTURE.       ThE  MINERAL 
GRAD1NG   CANNOT    EE    SO   THOROUGHLY  CONTROLLED.,    AS   THE  SAND 
GRADING    OF   THE    NATURAL   ROCK   MUST    EE    USEE,    WHICH    IN  SOME 
INSTANCES    RESEMBLES    A    STANDARD    SHEET    ASPHALT    GRADING    AND  IN 
OTHER    CASES    DOES  NOT. 

THE    EXTRACTED    ASPHALT     IS    TOO  F  OFT    FOR    THE  PENETRATION 
TEST    AND    THE    FLOAT    TEST    GIVES    A    VALUE    OF    ABOUT    180  SECONDS. 
ON    ACCOUNT    OF    ITS    SOFTNESS   THE    PROPORTION    OF   ASPHALT     IS    KEPT  DOWN 
TO    EETWEEN    7    AND    9    PER    CENT    AS    COMPARED    WITH    9J-   TO    I  2 J   PER  CENT 
IN    STANDARD   SHEET    ASPHALT.       PaST    EXPERIENCE    HAS    SHOWN    THAT  A 
HIGHER    PERCENTAGE    IS    A    SERIOUS    DETRIMENT     IN    THAT    IT  CAUSES 
SURFACE    DISPLACEMENT    AND    SOFT    SPOTS    IN    THE    PAVEMENT.  ThE 
PROBABLE    REASON    FOR    THIS     IS    THAT    THE    SOFT    ASPHALT    COATS  EACH 
PARTICLE    MORE    THOROUGHLY    AND    WITH   A    THINNER    F J LM   THAN   WHEN  A 
STIFF   ASPHALT    IS   USED    AND    THEREFORE    AN    EXCESS    IS    MORE  READILY 

APPARENT.     In  spite  of  these  differences  the  finished  pavement 
IN  its  best  examples  resembles  a  sheet  asphalt  after  the  first 
year,  during  which  the  pavement   is  somewhat  marked  by  the  wheels 
of  vehicles,  owing  to  the  softness  of  the  asphalt. 

The  prevailing  practice  in  the  use  of  Kentucky  rock  asphalt 
has  been  to  employ  a  broken  stone  base,  which  may  be  either  new 

CONSTRUCTION    OR    WORN    MACADAM   RESHAPED.       !n    BOTH    CASES    THE  METHOD 
IS    ESSENTIALLY   THE   SAME.       The    BASE     COURSE    OF    CRUSHED    STONE  IS 
ONLY    PARTLY    FILLED    WITH    SCREENINGS.      WHEN   THE    SURFACE  COURSE 
OF    GROUND    ASPHALT    ROCK    IS    APPLIED    AND    ROLLED,     THE  PROJECTION 
OF    THE    COARSE    STONE    OF    THE    BASE    INTO    THE    SURFACE    LAYER  PROVIDES 
A   CERTAIN    ANCHORAGE    THAT    PREVENTS    MAJOR    DISPLACEMENT    OF  THE 
PAVEMENT    ON    THE    FOUNDATION.      D  J  SP  LACEMENT  S    SUCH    AS    OCCUR  FRE- 
QUENTLY   IN    POORLY    DESIGNED    SHEET    ASPHALT    PAVEMENTS    ARE  NOTICEABLY 
LACKING    AND  THIS     IS    PROBABLY    DUE    TO    THE     FACT    THAT    THE    ROCK  ASPHALT 
AFTER    GRINDING    CONTAINS    A    CERTAIN    AMOUNT    OF   ANQUl  An    srONE  f^uuSMCl*T8 
WHICH    INTERLOCK    AND    PREVENT    SUCH  MOVEMENT, 
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Th<s  material  has  in  some  cases  been  laid  on  a  concrete 
base.     The  surface  of  the  concrete   is  finished  fairly  rough  or 
is  painted  with  a  cut -back  asphalt  to   insure  adhesion  of  the 
surfacing  to  the   foundation.     experience   indicates  that  on  a 
concrete  base  the  cut  —back  asphalt,    if  used,   should  be  applied 
spar ! ngly „ 

Old  brick  pavements,  waterbound  macadam,  modified 
Telford,   old  tar-bound  macadam,  and  occasionally  gravel  roads 
have  been  utilized  to  support  rock  asphalt  paving,  Either 
scarification  and  compaction  under  traffic  or,    in  the  case  of 
such  as  old  bpick,  the  addition  of  a  level! ng-up  course  is 
advisable  to  prepare  the  old  subgrade  for  the  wearing  surface. 

Uvalde  R0ck  Asphalt 

Uvalde  rock  asphalt   is  mined  near  Kline,   Uvalde  County, 
in  southwestern  Texas.     The  deposits  are  large  and  have  been 
used  for  a  great  many  years.     formerly  bitumen  extracted 
from  the  rock  was  used  in  mixed  asphalt  pavements  but  the 
introduction  of  native  asphalts  which  can  ee  produced  at  lower 
cost  has  displaced  the  uvalde  asphalt. 

Uvalde  rock  asphalt  consists  of  a  limestone  impregnated 
with  asphalt.     The  limestone   is  composed  of  fossil  coral  and 
shell  sand  of  great  purljy,  cemented  together  by  the  partial 
solution  and  hardening  of  part  of  the  limestone.     the  remaining 
voids  are  filled  with  an  asphalt  of  considerable  hardness  as 
compared  with  the  asphalt  extracted  from  the  kentucky,  alabama 
and  Oklahoma  rocks.     As  tested  by  the  Bureau  it  has  a  penetra- 
tion  OF   BETWEEN   5    AND    15   WITH    AN    AVERAGE    OF  ABOUT  Th I S 
CONDITION    AND   THE     FACT    THAT    THE    NATURAL    ROCK    ORDINARILY  CONTAINS 
AN    AMPLE    AMOUNT    OF    ASPHALT    TO     Fl  L  L   ALL    VOIDS    COMPLETELY,  MAKES 
THE    ROCK    OF    CONSIDERABLE    VALUE    FOR    ROAD  WORK. 

THE    ASPHALT    CONTENT    OF    THE    MATERIAL  SHIPPED    FROM  THE 
MINES    FOR    TOP-COURSE    CONSTRUCTION    ORDINARILY    RUNS    FROM    |2  TO 
15    PER    CENT    BY    WEIGHT;    BUT    LEANER    ROCK    EXISTS     IN    THE  UPPER 
LAYERS    OP    THE    DEPOSITS,    RUNNING    AS    LOW    AS    5   PER    CENT  IN 
ASPHALT.       Th 1 S    LEAN    MATERIAL   HAS    BEEN    USED   TO    A    LIMITED  EXTENT 
IN    BASE-COURSE    CONSTRUCTION,    EOT  H   WITH    AND   WITHOUT    THE  ADDITION 
OF    FLUXING  OILS. 
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The  rock   itself  is  comparatively  soft,   eut  on  account 
of  the  complete   impregnation  not  only  of  the  rock  particles 
themselves,  but  also  of  the  ! nt  e r  st !t lal  vo i ds  with  a  hard 
eitumen,   a  toughness   is  imparted  to  the  rock  that  makes  it 
entirely  sultaele  for  sustaining  highway  traffic, 

The  first  process  after  mining  is  the  crushing  in 
specially  designed  pulverizers   into  particles  with  a  maximum 

SIZE    OF   ABOUT    ONE-HaLF   OR    ONE-QUARTER  INCH. 

Various  methods  of  laying  the  material  have  been 
successfully  employed.     typical  of  early  practice,  the 

AGGREGATE    WaS    HEATED,     A    VERY    FLUID    FLUX   WAS    ADDED    AND  THE 
MASS    WAS    MIXED    IN    A    SPECIAL   M I XER    SUCH    AS    IS    GENERALLY  USED 
FOR    BITUMINOUS    CONCRETE.       THE    ADDED    FLUX    SERVED    TO    SOFTEN  THE 
EXPOSED    PARTICLES    OF   ASPHALT    AND    AIDED     IN    THE    PROPER  CON- 
SOLIDATION   OF  THE    MIXTURE    UNDER    ROLLING.       THE    COARSER  FRAG- 
MENTS   OF    ROCK    ASPHALT    WERE    SOFTENED    ONLY    AT    THE  I  R  SURFACES, 
AND    THUS    THE   RESULTING    PAVEMENT    STRUCTURE    RESEMBLED  WELL- 
PROPORTIONED    ASPHALT JC    CONCRETE    AND    WaS    COMPARATIVELY  IMMUNE 
FROM    LATERAL   DISPLACEMENT.       THE    SURFACE    RESEMBLED    A  SHEET 

asphalt.     Pavements  la  I  d  by  this  process  are  known  to  have 
been   in  successful  use  for  over  20  years. 

Recent  practice  jn  Texas,  where  most  of  the  Uvalde 
material  !s  used,  has  inclined  toward  the  cold  process,  although 
the  heating  of  the  aggregate  is  optional  with  the  engineer 
according  to  standard  specifications. 

The  surface  of  the  existing  base,  whether  concrete, 
macadam,  or  gravel,    is  thoroughly  cleaned  and  then  treated 
w  tt  h  one  or  two  applications  of  hot  asphalt  1  c  oil  of  about 
one-tenth  gallon  per  square  yard,    followed  by  a  light  application 
of  finely  pulverized  rock  asphalt .     th i s  resulting  surface  layer 
of  about  f/4-!nch  thickness  is  ordinarily  allowed  to  consolidate 
under  traffic.     the  material  for  the   additional  thickness  of 
pavement,   usually  about  one    inch,    is  passed  through  a  pug 
mixer  where   |  to  2  per  cent  by  weight  of  fluxing  oil  is  added. 
After  spreading  and  rolling,   a  top  dressing  of  limestone  asphalt 
dust,    free  from  flux,    is  rolled  into  the  surface  until  all 
excess  bitumen   1  s  absorbed  and  the  desired  compaction  js 
produced. 
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The  location  of  the  mines   is  such  that  the  area  served 
is  somewhat  limited.     However,  being  located  in  the  arid  and 
the  sewi-arld  section  of  the  united  states  where  other  suitable 
materials  as  well  as  water  are  difficult  to  obt a  i n ,  the  material 

JS   OF    PARTICULAR    VALUE,       |n    THESE    SECTIONS    FROSTS    DC    N C T  PENETRATE 

deeply  and  a  heavy  crushed  stone  or  gravel  ease  course  ordinarily 
supplies  an  ample  support,    i  f  thoroughly  con so l f dat e d c 

Oklahoma  Rock  Asphalt 

Oklahoma  rock  asphalt   is  mined  near  Daugherty  and  in 
other  localities  of  southern  oklahoma.    there  are  two  kinds, 
bitumJnous  sandstone  and  bituminous  limestone.     The  materials 
are  found  in  sefapate  bod) es  located  some  distance  apart 
and  have  been  used  both  in  combination  and  separately.  t'he 
trend  seems  to  be  toward  the  adoption  of  the  limestone  because 
of  the  unsatisfactory  grading  of  the   impregnated  sand  thus 
far  encountered*     be th  of  these  t  vpe  s  are  fine  grained.  fossil 

SHEL.LS   OF   marine   origin   ARE   OCCASIONALLY   ENCOUNTERED    IN  THE 
CALCAREOUS    FORMATION.       T'HE    ASPHALT  1  C    CONTENT    IS    UNIFORMLY  CLOSE 
TO    5    PEP    CENT    BY    WEIGHT     IN    EOTH    THE   SANDSTONE    AND   THE  LIMESTONE 
DEPOSITS.       |,N    EOTH   CASES    THE   EXTRACTED    ASPHALT    IS    TOO    SOFT  FOR 
THE    PENETRATION    TEST    AND    Ha S    A    FLOAT    TEST    OF    ABOUT    225  SECONDS. 

Where  used   in  combination  the  two  materials  are  crushed 

together  in  predetermine  proportions.     the  size  of  the  coarsect 

particles   is  one-half   Inch.     The  pulverized  material  is  shipped, 

usually  by  rail,    to  the  site  of  the    improvement.     there   it  is 

0  c 

HEATED   TO    A    TEMPERATURE    OF    FROM   225      F,,TO    325    F. ,  AND   MIXED  IN 

a  pug  mixer.     Sufficient  asphalt  of  penetration  from  40  to  SO 

IS    ADDED    TO   BRING    THE    ElTUMlNOUS    CONTENT    UP   TO    EETWEEN  8    AND     I  I 
PER    CENT  . 

Where  used  separately  the  same  heating,  mixing,  and 

proportioning  of  a  s  p  h  a  lt  i  c  binder  are  usually  employed  for 

EITHER    THE    ElTUMlNOUS    SANDSTONE    OR    LIMESTONE.       ThE    COLD  LAYING 
PROCESS   HAS    BEEN    EMPLOYED    WITHOUT    THE    ADDITION    OF    ASPHALT , 
AND   HAS    GIVEN    SATISFACTORY    SERVICE    FOR    MORE    THAN    TEN  YEARS. 

The    COMPOSITION    AND    FINAL    APPEARANCE   OF   THE  PAVEMENTS 
CONSTRUCTED    OF    THIS    MAT  ER I  A  L  RESEMELE    A    MODIFIED    TOPEKA  PAVE- 
MENT   AS    THEY    INCLUDE,     ACCORDING    TO    PREDETERMINED  PROPORTIONS, 
STONE    FRAGMENTS    BETWEEN    THE    ONE -HALF    INCH    AND   NO .     |0   SIZE  UF 
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TO  ABOUT  32  =ER  CENT.  THE  INTERLOCKING  EFFECT  OF  THE  CRUSHED 
STONE    FRAGMENTS    NO    DOUBT    EXPLAINS   THE    FREEDOM    FROM  SURFACE 

displacement.     some  such  pavements  i n  c  )  t  ies  of  the  mjddle 
West  have  remained  in  excellent  condition   for  as  much  as 
twenty  years  and  are  still  free  from  defects  traceable  to  the 
material  itself, 


Alabama  Rock  Asphalt 

While  the  occurrence  of  rock  asphalt   jn  Alaeama  has 
been  a  matter  of  scientific  record  for  more  than  thirty  years, 
the  commercial  significance  of  these  deposits  must  date  from 

THE    YEAR     i 922    WHEN    A    PRACTICAL    TEST    DISCLOSED   THEIR  VALUE.  In 

the  fall  of  i  923  about   12,000  square  yards  of  city  pavements 
were  laid  cold  at  florence,   alabama,   and   in   [  924,  some  78  city 
elocks  were  laid  by  the  hot  process  from  the  margerum  depos \ ts 
of  asphalt  !c  limestone.,    many  miles  have  been  paved  with 
Alabama  rock  asphalt,   either  the  sandstone  or  the  limestone 
formation,   during  the   past  two  years*     the  most   important  of 
the  known  depos its  are  wlthln  a  i 5~m i le  radius  from  muscle 
Shoals  near  Florence,  Alabama, 


Correct  j  on 

it   is  desired  to  call  attention  to  the  concrete 
Pavement  Design  article   in  the  Decemeer    1926  News  Letter. 
Cn  page  5  In  the  column  headed  "Special  Features"  for 
Minnesota  the  text  should  read  "See  sketch  of  contraction 
jo  i  .nts , "     at  the  to-  of  page  8  the  distance  between  the 
parallel  legs  of  the  corner  reinforcing  ears  should  be  6 
instead  of  3  inches.     at  the  bottom  of  page  8  the  width 
of  the  Washington  partial  joint    in  the  section  shouid  nc 

ONE-QUARTER     iNCH    AS    SHOWN     IN    PLAN  ABOVE. 
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PROGRESS  OF  FEDERAL  HIGHWAY  LEGISLATION 
(Not  for  release  ) 

H.R.    14827  -  The    Interior  Department  appropriation  bill.  Introduced 
in  the  House  on  December   10,    1928.     Signed  ey  the  President  on 
January   |2,  1927. 

Provides  an  appropriation  or  $2,000,000  for  roads  and  trails  in 
the  national  parks  and  monuments.  Also  provides  that  the  Secretary 
of  the   Interior  may  incur  additional  obligations  not  exceeding 

A    TOTAL    OF    $2 . 500, 000. 

H.R.    15008  -  The  Agricultural  Department  appropriation  bill.  Intro- 
duced in  the  House  on  December  13,    1926,  by  W.  W.  Magee  of  New 
York  and  signed  by  the  President  and  eecame  an  act  on  January  IS, 
1327. 

Provides  an  appropriation  for  forest  roads  and  trails  of  $6,500,000. 
Of  this  amount  $1,675,000  is  a  part  of  the  amount  authorized  for  the 
fiscal  year    1928,  and  the  balance   is   from  the  authorization  for  the 
fiscal  year  1927. 

Provides  also  that  the  appropriation  for  forest  roads  shall  be 
availaele  for  the  construct  ion  of  storehouses  used  in  road  con- 
struction,   THE    TOTAL  AMOUNT   OF  ANY   SUCH   BUILDING    NOT   TO  EXCEED 

$1,500,     Appropriates  $71,000,000  for  Federal-aid  road  construction, 
of  which  $23,800,000  ;s  the  remainder  of  the     7  5,  000,  000  authorized 
for  the   fiscal  year    1926  AND  the  balance    is  from  the  authorization 
for  the  fiscal  year  1927. 

H.R.   15422  -   Introduced  in  the  House  on  December   18,    1926,   ey  B.  C. 
Reece  of  Tennessee  and  referred  to  the  Committee  on  Roads. 
Provides  for  an  amendment  to  existing  Federal-aid  legislation  to 
direct  an  appropriation  of  $50,000,000  for  each  of  the  fiscal  years 
1928  and   1929.     This  money  to  be  spent  on  rural  post  roads  other  than 
the  feceral-ald  highway  system.     the  money   is  to  be   spent  by  the 
State  highway  department   in  cooperation  with  the  Bureau. 

H.R.    15669  -   Introduced  in  the  House  on  January  3,    1927,  ey  C.  J. 

McLeod  of  Michigan  and  referred  to  the  Committee  on  Foreign  Affairs. 
Provides   for  the  creation  of  a  Pan-American  Peoples  Great  Highway 
Commission  whose  duty  will  be  to  locate  the  most  feasible  highway 

ROUTE    FROM    CaNADA,    THROUGH    THE    UN  I T E D    STATES,    Me  X !  CO ,     CENTRAL  AND 

South  America.     To  carry  on  the  work  $200,000  is  authorized  to  be 

APPROPR I  ATE  D . 

H,R.    15970  -  Introduced  in  the  House  on  January  6,    1927,  by  Scott 
Leavitt  of  Montana  and  referred  to  the  Committee  on  Roads. 
Provides  for  the  authorization  of  an  appropriation  of  $i, 144, 000 

FOR    THE    CONSTRUCTION    OF    A    HIGHWAY    FROM    RED    LO DGE  ,    Mo NT  AN  A ,     TO  THE 
BOUNDARY    OF    YELLOWSTONE    NATIONAL    PaRK ,     NEAR    COOKE    C I TY ,  MoNTANA. 


-  27  - 


H.R.    16462  -  Urgent  deficiency  appropriation  bill.      Introduced  in 
the  House  on  January  19,    1927,  amended  and  sent  to  conference  on 
January  29,  1927. 

Provides  an  appropriation  of  $1,400,000  for  forest  roads  and  trails, 
being  the  remainder  of  the  $7,500,000  authorized  for  the  fiscal 

YEAR  1927. 

h'.R.   16464  -  Introduced  in  the  House  on  January  19,    1927,  by  E.  E. 
Denison  of  Illinois,   and  referred  to  the  Committee  on  Roads. 
Provices  that  Federal  aid  may  ee  granted  on  a  road  or  highway 
leading  directly  to  or  from  a  toll  bridge  or  ferry. 

H.R.    16551   -   Introduced  in  the  House  on  January  2|,    1927,   by  W.  A. 
Oldfield  of  Arkansas  and  referred  to  the  Committee  on  Roads. 
Provides  that  Federal-aid  funds  may  be  granted  in  the  construc- 
tion   OF   ANY   TOLL   BRIDGE    AND   APPROACHES    THERETO,     IF   ALL  TOLLS 
RECEIVED    LESS   THE    ACTUAL   COST    OF  OPERATION    AND    MAINTENANCE,  ARE 
APPLIED    IN    COMPLETE    REPAYMENT    TO    THE    STATE    OR   SUBDIVISION  CON- 
STRUCTING  THE    BRIDGE,    OF    ITS    PART    OF    THE     COST    THEREOF}    THE    ER I DGE 
WHEN    PAID    FOR    TO    EECOME    A    FREE  BRIDGE. 

H.R.   16777  -  Introduced  in  the  House  on  January  28,    1927,  by  0.  B. 

BURTNESS    OF    NORTH    DAKOTA    AND    REFERRED    TO    THE    COMMITTEE    ON  INTER- 
STATE and  Foreign  Commerce. 

Provides  regulations  concerning  the  construction  ctf  free  bridges 
and  toll  bridges  over  the  navigable  waters  of  the  united  states 
and  on  or  leading  to  routes  on  the   federal-ald  highway  system. 

S  „  4933  -  Reported  to  the  Senate  with  amendments  from  the  Committee 
on  Territories  and   Insular  Possessions  on  JanuaRy  24,  J 927,  by 
H.  Bingham  of  Connecticut. 

Provides  an  authorization  of  $100,000  from  the  Treasury  to  enaele 
the  Secretary  of  Agriculture  to  construct,   reconstruct  and  maintain 
puelic  highways  in  the  Virgin   Islands  of  the  United  States. 

S.  503!  -   Introduced   In  the   Senate  on  January  3,    i927,   by  R.  H. 
Cameron  of  Arizona  and  referred  to  the  Committee  on  Post  Offices 
and  P0st  Roads. 

Contains  provisions   identical  with  those  of  H.  R.  15669. 

H.J.  Res.  329  -   Introduced   in  the  House  on  January   |0,    1927,  by 
J.  C.   Li  n  th i cum  of  Maryland  and  referred  to  the  Committee  on 
Foreign  Affairs.     Passed  by  the  House  without  amendment  on  January 
17,    1927.     Reported  out  without  amendment  by  the  Senate  Committee 
on  Foreign  Relations  on  January   18,  1927. 

Provides  an  authorization  of  $15,000  for  the  expenses  of  partici- 
pation ey  the  United  States    in  the  Second  Pan-American  Conference 
on  Highways  at  Rio  de  Janeiro. 
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FEDERAL  AID  ROAD  FUND  APPORTIONMENTS  FOR 
THE  FISCAL  YEAR  1928. 


On  December  31,    1926, the  Secretary  of  Agriculture 
apportioned  the  following  sums  to  the  several  states  and  the 
Territory  of  Hawaii   for  Federal  highway  construction  for  the 
fiscal  year  ending  june  30,    1928.     these  sums  are  immediately 
avallaele  for  contract. 


States 

Amount 

States 

Amount 

Alabama 

$| ,547,220 

Nebraska 

$1 ,585,  138 

Ar I  ZONA 

1 ,056,994 

Nevada 

948,51 0 

Arkansas 

I ,277,896 

New  Hampshire 

365,625 

Cal 1  FORN 1  a 

2,483,437 

New  Jersey 

934,61 1 

Colorado 

1 ,376,520 

New  Me xl co 

1,  186,763 

Connect  j  cut 

472,685 

New  Yo.as 

3,635,217 

Delaware 

365,625 

North  Carolina 

1 ,713,356 

F[_OR  1  DA 

899,45! 

North  Dakota 

1 , 194,951 

GeORG  I  A 

1 ,979,209 

Ohio 

2, 762,209 

1  DAHO 

935,  133 

Oklahoma 

1,751 ,891 

Illinois 

3, 154,429 

Oregon 

1  ,  182,202 

Indi  ana 

I ,926,772 

Penns ylvan  J  A 

3,335,735 

Iowa 

2,044,999 

Rhode  Island 

365,625 

Kansas 

2 , 068 , 532 

South  Carolina 

1 ,054,988 

Kentucky 

1 ,417,947 

South  Dakota 

!  ,220,  064 

Lou  1  S 1  ANA 

1  ,013,308 

Tennessee 

1 ,6l4r766 

Ma  i  ne 

680, 794 

Texas 

4,497,272 

Maryland 

635, 1 19 

Utah 

846,906 

Massachusetts 

1 ,089, 100 

Vermont 

365,625 

M 1 CH 1 GAN 

2,214,691 

Virginia 

1  ,442,714 

M 1 NNESOTA 

2, 120,741 

Wash i ngton 

1  , 131 ,532 

Mississippi 

\  ,307,879 

West  V i rg  ini a 

793,636 

M I SSOUR 1 

2,405, 175 

W 1  SCONS  I N 

1 ,870,455 

Montana 

1 ,551 ,499 

Wyom I NG 

934,369 

HawaI I 

365,625 

Total 

$73, 125,000 

-  29  - 


THE  ACTION  OF  CALCIUM  CHLORIDE  ON  CEMENTS 

Abstract  of  an  article  published  in 
Le  Genie  Civil,   page  283,  October  2,  1926. 
Abstracted  and  translated  ey 
C.  S.  Jarvis  of  the  Division  of  Design. 


In  connection  with  an   investigation  of  the  corrosive 
action  of  calcium  chloride  on  steel  reinforcement,  authorized 
ey  the  Union  of  Building  Trades,   some   interesting  observations 
were  reported  ey  mr .  anstett  regarding  the  effect  of  this 
chemical  on  cement. 

he  found  that  very  dilute  mixtures  of  calcium  chloride, 
such  as  a  few  grams  per  litre  of  mixing  water ,  retard  the 
setting  of  the  cement  quite  noticeably.     however,  with  con- 
centrated solutions,   such  as   i  00  to  400  grams  per  litre,  the 
setting  and  hardening  were  accelerated. 

The  calcium  chloride  admixture   is  a  stabilizer  of  mortar, 
due  no  douet  to   its  affinity  for  free  l  i  me  such  as   is  present 
in  varying  amounts   in  all  cements.     the  elimination  ey  combination 
of  this  free  l  2  me  without  delay  removes  a  frequent  cause  of 
swelling  and  disintegration  of  concrete. 

Mixed  with  a  strong  solution  of  calcium  chloride,  the 
cement  acquired  considerable  compressive  strength    in  a  very  short 
time,  eut  samples  of  a  similar  mixture  disintegrated  when  immersed 
in  water  a  few  moments  after  setting.    Other  specimens  that  had  cur 
in  air  for  15  to  20  hours  remained  intact  during  submergence  !n 
water.    Other  factors  are  known  to   influence  the  effect  of  calcium 
chloride  (such,   for   instance,   as  the  variations  in  chemical  content 
of  the  given  cement  -  note  by  translator). 

to   illustrate  the  influence  of  this  admixture  on  the  sound- 
ness,   18  cement  pats  were  prepared,   9  of  which  were  mixed  with 
pure  water,  and  the  other  9  with  5  per  cent  ey  weight  of  calcium 
chloride.     After  curing  for  a  few  days   in  water  at   15  degrees  C, 
3  of  the  9  pats  mixed  with  pure  water  had  developed  cracks,  eut 
all  of  those  with  the  admixture  were  intact. 

Efflorescence   increases  when  calcium  chloride   is  added  in 
strong  proportions,  due,  no  douet,   to  the  deliquescence  of  the 
chemical  and  the  constant  humidity  of  the  cement  as  thus  maintained 
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Table   !    illustrates  the   influence  of  calcium  chloride  admix 
ture  on  the  time  of  setting. 

Table   I.  -  The   influence  of  calcium  chloride  admixtures  on  the  time 

OF    SETTING   OF    THE  CEMENT. 


:Cement  mixed  withjCement  with  about ; Cement  with  aeout 
:      pure  water        :     3  per  cent  of     :    6  per  cent  of 


CaC!2  :  CaCIp 


;  initial:  Final  :  Initial;  Final  :  initial:  Final 
.'hrs.min.  :hrs.m}n.  ihrs.min.  :hrs.m!n.  :hrs .mi n,  shrs.min. 

Alumi nate  cement:  4     |0  :  8    40  :  0      20  :     |     05  :  0     1 2  •  0  35 

Holdersank  \  3      -  :  5    45  s  0      |6  :     1    20  :  0    04  :  0  II 

Ordinary  Portland 

cement  :  3     15  :  6    45  ;  0      |5  :  2    30  ;  0    04  ;  0  17 

Slag  cement  :  3     15  :  19      -  :  3      45  :  I  i     30  :     i     45  :  6  15 


It  must  be  oeserved  in  passing  that  the  6  per  cent  admixture 
is  not  to  be  recommended  for  use  w i th  the  holderb ank  and  ordinary 
Portland  cement,   as  the  4-minute  time  of  initial  setting  is  too  short 
a  period  to  employ  in  practice. 

Table  2  indicates  the  resistance  to  compression  in  pounds  per 
SQUARE   INCH,   and  the    influence  of  calcium  chloride  as  an  admixture. 


Taele  2.  -  The  influence  of  the  calcium  chloride  admixtures  on  the 

compressive  strength  of  the  cement. 


Test  spec  s 

MENS  CURED 

:  In 

water  at  i 

5  DEGREES 

C. 

• 

In  air 

AT  MINUS 

* 

20  DEGR 

EES  C. 

'MO  RT  AR 

M  1  XED  WITH 

•Mortar  mixed  with 

Mortar  m 

I  XED  WITH 

:  PURE 

water 

:    6  per 

CENT  CaCI 

2 

:    6  per 

CENT  CACIg, 

;   2  DAYS 

:    7  DAYS 

:    2  DAYS 

:    7  DAYS 

2  DAYS 

:    7  DAYS 

Lbs  .  per:  Lbs  .  per 

:  Lb s .  per 

:Lbs.  per 

l_E  S  .    P  ER 

:Les.  per 

:    SQ .  IN 

. :    SQ.    IN . 

:    SQ .  IN. 

:    SQ  .  IN. 

■ 
• 

SQ  .  IN. 

:    SQ .  IN. 

Aluminate  cement 

:  3300 

:  4600 

:  2350 

:  2370 

• 
• 

1720 

:  2480 

HO  LDERE ANK  

950 

:  2740 

:  2340 

:  2510 

t 
• 

1340 

:  3020 

Ordinary  Portland 

CEMENT  

:  336 

:  1510 

:  1070 

:  1770 

• 
• 

700 

:     13  16 

Slag  cement  

j  266 

:  826 

:  28 

:  168 

• 
■ 

28 

:  826 

THE    ADMIXTURE    OF   6    PER   CENT    CALCIUM    CHLORIDE    WAS    APPARENTLY  • 
HARMFUL   WHERE    THE   TEMPERATURE    OF   THE    BATH   WAS    |5    DEGREES    C,  EXCEPT 
FOR    ORDINARY   PORTLAND    CEMENT.       [T    IS    OF  SOME    ADVANTAGE    WHERE  EXPOSED 
TO    TEMPERATURES   AS    LOW   AS    MINUS    20   DEGREES    C,     FOR    THE    SPECIMENS  MIXED 
WITH    PURE    WATER    DEVELOPED    PRACTICALLY   NO    STRENGTH    AT    THIS  TEMPERATURE. 
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TIMBER  HIGHWAY  BRIDGE  SPECIFICATIONS  APPROVED  BY  THE  A.A.S.H.O. 
Contributed  by  E.  F.  Kelley,  Chief  of  the  Division  of  Tests. 

During  the  year   1926,  the  American  Association  of  State 
Highway  Officials,  ey  letter  ballot,  approved  the  specifications 
for  timber  highway  er i dges  which  had  been  prepared  and  presented 
ey  the  Subcommittee  on  Bridges  and  Structures.     Division  I,  the 
general  provisions  of  the  specifications,  which  had  been  prepared 
ey  the  same  subcommittee,  were  also  approved.     these  specifications 
are  now  incorporated  in  the  standard  specifications  for  highway 
Bridges  and   Incidental  Structures  of  the  Association.     The  latter 
include  specifications  for  steel  and  concrete  bridges,   as  well  as 
many  items  of  incidental  and  miscellaneous  construction.     the  complete 
highway  bridge  specifications  as  approved  by  the  association  to  date 
are  now  available   in  mimeographed  form.     the  bureau  has  a  limited 
supply  of  these  which  will  be  furnished  upon  request. 


TREND  OF  CONCRETE  PAVEMENT  DESIGN  -  JANUARY  I,  1927. 

Contributed  by  the  Division  of  Design 
(Not  for  release) 

In  the  Mews  Letter  of  May,   j.926,   there  appeared  a  table 
showing  the  trend  of  cement  concrete  pavement  design  practice  as 
between  th i ckened— edge ,  thin-edge,  and  un  i  form-th  ! ckness  designs. 
This  taele  has  been  expanded  and  revised  to   include  the  1926 
Federal-aid  projects  and   is  presented  herewith  as  Table  I. 

There  were  submitted  in   1926,   |2  thin-edge  designs  of  which 
II  were  from  Maryland  and  one  from  Delaware.     All  of  these  designs 

ARE    FOR    A     15-FOOT   ROAD   WITHOUT    LONGITUDINAL   CENTER    JOINTS.  THE 
UNIFORM-THICKNESS    PAVEMENTS    aRE    MOSTLY    FROM    THE    NEW   ENGLAND  STATES. 

The  9-6-9  design  predominates  and  the  9-7-9   is  second   in  popular itv. 

The  th I ckened— edge  designs  were  80  per  cent  of  the  total 
for   1925  WORK  AND  81   per  cent  of  the   1926  work.      In  mileage  OF  ROao., 

THE    PERCENTAGE    OF  THE    TH  I  CKENED— EDGE    TYPE   WOULD    BE    MUCH  QRFAH'n 
BECAUSE    THE    UN  1  FORM-TH 1 CKNES S    AND   TH  I  N— EDGE    Ufc-S I yNS    ARE    MOSTLY  ON 
SHORT  PROJECTS. 
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Taele  I.  -  The  trend  of  design  of  Federal-aid  concrete  pavement 

PROJECTS   AS   OF  JANUARY    I,  1927. 


(Uniform  Thickness) 


Resign  thickness 

:    Number  of  Federal- 

-AID   PROJECTS   SUBMITTED   BY  YEARS 

!  1919 

:|922 

:  1923 

Edge  • 

:Center 

:Edge  ! 

,  i  y  i  ( :  ma 

: jy^u: iy^i 

:  |yc^:  iydt>:  i  y^b 

In. 

:  In. 

:  In.  i 

5  , 

:      5  i 

:    5  i 

:  1 

:     1  : 

»  2 

:  1 

6 

:  6 

:    6  j 

2 

!  3 

I  3 

•  24  : 

!  24 

:  49 

!    10  I 

i  4 

:    3  : 

:  3 

7  i 

:  7 

1     7  ! 

1  ! 

:  II  i 

!  17 

!  3 1  \ 

:  22  ; 

:  80 

:  70  « 

:  33  j 

:  47  : 

S  27 

7*! 

!      7|  ; 

•     7^  « 

2  « 

i    4  j 

!  17 

!  31  ; 

,  2|  , 

!  30  i 

i    9  : 

i    1  s 

:  2 

8  ! 

!       8  ! 

;    8.  j 

s  4 

:  17 

!  68 

!   90  « 

78 

!  85 

:  61  : 

1   51  { 

:  44  : 

:  57 

9  ; 

:  9 

s    9  j 

:    1  . 

:   13  : 

:    9  : 

:    9  i 

!  8 

1     8  ! 

:  7 

10  , 

-    10  : 

:  10  j 

<     5  ! 

{    5  ! 

:    5  . 

!     2  ! 

!    2  ! 

1    1  : 

-  2 

12  i 

12  j 

'    12  ! 

:    2  < 

1  ! 

Total  uniform-  j 

thickness  i 

9  : 

37  : 

123  , 

,19!  : 

161  i 

255 

:162  : 

!  89  : 

96  : 

98 

projects  : 

(Thin  Edge) 


5 

\  6 

:  5 

!  I 

:  1  1 

t  3 

i  1 

5 

:      7  i 

:  5 

:    4  : 

I  10 

!  7 

!  4 

:  3 

:  I 

6  i 

:  7 

i     6  ! 

:    I  ! 

:  9 

i   17  . 

!  8 

:  39 

!  25 

6  j 

8  - 

:    6  ! 

:    4  j 

:  i3  j 

>  92 

!  60 

!  56 

!  71 

!  16 

;  25 

:  9 

:  1  1 

7  : 

:      8  | 

!     7  ! 

;    I  : 

It  ! 

65 

l  55  : 

;  23  ; 

!  24 

:  18 

7  j 

9  ! 

S    7  : 

:  I 

5    2  : 

*  2 

j  4 

8  ! 

!     10  j 

i    8  : 

{  I 

!  1 

Total  th  in.- 

edge  projects 

!    9  : 

:  35  : 

1 75 

:  149  : 

!  90  i 

fi4i 

:  64 

j  25  ' 

!  9 

:  12 

(Th:ick  Edge) 

7 

7  • 

:      5  \ 
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